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WHAT  IS  CLAIMED IS: 

1.      A   method   for   determining   a    frequency offset 

estimate,   comprising: 

receiving    a    signal    at    an   offset    estimator, the 

5 signal conveying a plurality of symbols; 

zero-padding the received signal in a time domain of 

the received signal to yield a zero-padded signals- 

taking a Fourier transform of the zero-padded signal 

to yield a transformed signal; 

10 establishing    a    maximum   power   of    the transformed 

signal; and 

generating a frequency offset estimate based on the 

maximum power of the transformed signal- 

15 2.       The   method   of   Claim   1,   wherein  generating the 

frequency offset estimate based on the maximum power of 

the transformed signal further comprises generating the 

frequency offset estimate as being substantially 

equivalent    to    the    maximum    power    of    the transformed 

20 signal. 

3. The method of Claim 1, further comprising 

converting the received signal to a baseband frequency 

using a preamble of a packet of the received signal, the 

25 preamble comprising less than ten percent of the packet, 

4. The method of Claim 1, wherein establishing the 

maximum power of the transformed signal further comprises 

locating   a   Fourier   transform   bin   corresponding   to the 

30 maximum power. 
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5. The method of Claim 1, further comprising 

determining a phase offset estimate from a fast Fourier 

transform bin corresponding to the maximum power. 

6. The method of Claim 1,   further comprising: 

generating    a    decoded    signal     from    the received 

signal; 

comparing the received signal with the decoded 

signal; and 

determining a residual error estimate in accordance 

with the comparison. 

7. The method of Claim 1, further comprising 

adjusting the received signal  in accordance with at least 

15 one   of   the   frequency   offset   estimate,    a   phase offset 

estimate,  and a residual error estimate. 

8. The method of Claim 1,   further comprising: 

adjusting  the  received signal   in accordance  with at 

2 0 least   one   of    the    frequency   offset   estimate,    a phase 

offset estimate, and a residual error estimate to yield a 

corrected signal; and 

decoding the corrected signal to yield the plurality 

of symbols. 

5 

10 

25 



ATTORNEY'S DOCKET NO. 
064750.0475 

PATENT APPLICATION 

21 

9.      The method of Claim 1,   further comprising: 

receiving the frequency offset estimate at a 

numerically controlled oscillator; 

receiving a phase offset estimate at the numerically 

controlled oscillator; 

receiving a residual error correction at the 

numerically controlled oscillator; and 

adjusting the received signal in accordance with the 

frequency offset estimate, the phase offset estimate, and 

the residual error correction. 
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10. A system for determining a frequency offset 

estimate,   comprising: 

an input operable to receive a signal at an offset 

estimator,   the signal conveying a plurality of symbols; 

a transformer coupled to the input and operable to: 

zero-pad   the   received  signal   in  a   time domain 

of the received signal to yield a zero-padded signal; and 

take   a   Fourier   transform   of    the zero-padded 

signal to yield a transformed signal; and 

a frequency offset estimator coupled to the 

transformer and operable to: 

establish   a   maximum  power   of   the transformed 

signal; and 

generate   a   frequency  offset   estimate   based on 

the maximum power of the transformed signal - 

11. The system of Claim 10, the frequency offset 

estimator further operable to generate the frequency 

offset    estimate    based    on    the    maximum    power    of the 

2 0 transformed   signal   by   generating   the    frequency offset 

estimate as being substantially equivalent to the maximum 

power of the transformed signal, 

12. The  system of  Claim 10,   further  comprising one 

25          or   more   pre-processing   modules   operable   to   convert the 

received signal to a baseband frequency using a preamble 

of a packet of the received signal, the preamble 

comprising less than ten percent of the packet. 

10 
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13. The system of Claim 10, the frequency offset 

estimator further operable to establish the maximum power 

of the transformed signal by locating a Fourier transform 

bin corresponding to the maximum power. 

14. The system of Claim 10, further comprising 

determining a phase offset estimate from a fast Fourier 

transform bin corresponding to the maximum power. 

10 15.    The  system of  Claim 10,   further comprising one 

or more error correction modules operable to: 

generate a decoded signal from the received signal; 

compare the received signal with the decoded signal; 

and 

15 determine   a   residual   error   estimate   in accordance 

with the comparison. 

16.    The   system of   Claim  10,   further  comprising one 

or  more   error  correction  modules   operable   to   adjust the 

2 0 received  signal   in  accordance  with  at   least   one   of the 

frequency offset estimate, a phase offset estimate, and a 

residual error estimate. 

17,    The  system of  Claim 10,   further comprising one 

25 or more error correction modules operable to: 

adjust   the   received   signal   in   accordance   with at 

least   one   of    the    frequency   offset   estimate,    a phase 

offset estimate,   and a residual error estimate to yield a 

corrected signal; and 

30 decode   the   corrected   signal   to  yield  the plurality 

of symbols. 
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18.    The   system   of   Claim   10,    further   comprising a 

numerically controlled oscillator operable to: 

receive the frequency offset estimate; 

receive a phase offset estimates- 

receive a residual error correction; and 

adjust   the   received   signal   in   accordance   with the 

frequency offset estimate,   the phase offset estimate, and 

the residual error correction. 
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19,    A   system   for   determining   a   frequency offset 

estimate,   comprising: 

means for receiving a signal  at an offset estimator, 

the signal conveying a plurality of symbols; 

5 means for zero-padding the received signal  in a time 

domain of the received signal to yield a zero-padded 

signal; 

means   for   taking   a   Fourier   transform  of   the zero- 

padded signal to yield a transformed signal; 

10 means    for    establishing    a    maximum    power    of the 

transformed signal; and 

means    for   generating   a   frequency   offset estimate 

based on the maximum power of the transformed signal. 
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20. A method for determining a frequency offset 

estimate,   comprising: 

receiving    a    signal    at    an    offset    estimator, the 

signal conveying a plurality of symbols; 

5 converting     the     received    signal     to.   a baseband 

frequency using a preamble of a packet of the received 

signal, the preamble comprising less than ten percent of 

the packet size of the packet; 

zero-padding the received signal  in a time domain of 

10 the received signal to yield a zero-padded signal; 

taking a Fourier transform of the zero-padded signal 

to yield a transformed signal; 

establishing   a   maximum   power   of    the transformed 

signal  by locating a Fourier transform bin corresponding 

15 to the maximum power; 

generating a frequency offset estimate from the 

maximum power of the transformed signal; 

generating  a phase  offset  estimate  from the maximum 

power of the transformed signal; 

2 0 generating    a    decoded    signal     from    the received 

signal; 

comparing the received signal with the decoded 

signal; and 

determining a  residual  error  estimate   in accordance 

2 5 with the comparison; 

receiving the frequency offset estimate at a 

numerically controlled oscillator; 

receiving the phase offset estimate at the 

numerically controlled oscillator; 

3 0 receiving    the    residual    error    correction    at the 

numerically controlled oscillator; and 
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adjusting the received signal in accordance with the 

frequency offset estimate, the phase offset estimate, and 

the residual error correction; and 

decoding the corrected signal to yield the plurality 

of symbols. 


